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Grid No. 1 Survey 26 
November 29 - December 14, 1965 

General Introduction 

This report summarizes the results of the Pelagic Bird Survey covering 
the period November 29 - December lb, 1965. Smithsonian personnel included 
Kenneth E. Amerman, Paul W. Woodward, Brian A. Harrington and Jeffrey P. 
Tordoff. Cooperation between Smithsonian personnel and the ship’s officers 
and crew was again excellent throughout the trip. The ship is to be 
commended for its performance this month and last, especially considering 
the problems arising from its size and lack of maneuverability. 

A total of 158.3 hours of diurnal observations was conducted covering 
1319 miles. In addition, 30 hours of nocturnal observations between the 
hours of 2000 - 0200 were included during the period 2-6 December. The 
noise resulting from strong winds severely hampered these nocturnal 
observations. In order to conserve time no attempts were made to collect. 

As expected, total numbers of birds and flocks decreased over last 
month. These decreases were reflected in nearly all species groups, with 
the largest decline shown by the Shearwater-Petrels. Boobies were the only 
group which showed increases in all areas, following the pattern of previous 
years. No shorebirds were recorded and other migrants from northern areas 
were reduced or absent. 

In contrast to last month, much of this period was overcast and stormy 
with winds of 15-40 knots and very rough seas and several days with periods 
of heavy rain. These conditions may have been partially responsible for 
the reduced numbers of Frigatebirds, Storm Petrels and Tropicbirds, especially 
for the unusual total lack of Red-tailed Tropicbirds. 


















The ship anchored off Laysan Island about 1030 on December 10. A 
westerly swell which increased during the day made landing dangerous and 
made it impossible to survey the island. The landing was surveyed by the 
Smithsonian Party in the raft in the afternoon but no landing waB made. The 
ship departed Laysan at 1645 the same day. The at-sea data for this day 
are not included in the summaries but are discussed. 
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Grid - Introduction 


The grid was shortened to four days instead of the usual six in order 
to allow time for a possible survey of Laysan Island. Rough seas made it 
necessary to further shorten the two eastern legs in order to maintain the 
schedule and also made it impossible to run NW on December 3 (See map). 

A total of 45*3 hours of diurnal observations was conducted during the 
period 3-6 December, covering 357 miles. A total of 144 birds of 12 
species was recorded. Only three flocks were encountered, totalling 21 
birds, all on the two eastern legs. The highest densities also were recorded 
on these two legs (Tables 1 and 4). 

The expected decrease in migrating Slender-billed Shearwaters accounts 
for most of the sharp drop in numbers over November. If this species is 
excluded, about twice as many birds were seen in November. Md st of this 
difference is then due to the large decrease in Sooty Terns this period. 

Eight species recorded in November were not seen this period. Only 
three species “Were seen this period which were not present in November. 

Of species recorded both months, seven declined in numbers this trip. 

Blue-faced Booby, Red-footed Booby and Wedge-tailed Shearwater were the 
only species which increased markedly over November. 










Table 1. 

Grid Daily Summary, December 1965 




Date Birds 

Sightings 

Species 

Flocks 

Miles 

Hours 

Birds/ 
Sighting 

Birds/ 

Mile 

3 36 

26 

7 

1 

94 

11.4 

1.38 

O .38 

4 59 

38 

10 

2 

76 

11.3 

1.55 

O .78 

5 27 

26 

7 

0 

102 

11.4 

1.04 

0.26 

6 22 

20 

4 

0 


11.2 

1.10 

0.26 

Total 144 

110 

12 

3 

357 

45.3 

1.31 

0.40 

Average 36 

| 

A 

28 

7 

1 

89 

4 

11.3 

1.27 

0.42 


Table 2. Diurnal Abundance of Species Groups 






within the 

Grid, 







December 1965 





| 

Species 

Group 


No. Birds 

Birds/ 
sq. mile 

Estimated 

Population 

Percent of 

Total Birds 

She arwat er-Petrel 

104 

0.15 

7500 


72.2 


Tern 


6 

0.006 

300 


4.2 


Tropicbird 


• 

1 

0.001 

50 


0.6 


Booby 


21 

0.03 

1500 


14.6 


Frigate 


5 

0.004 

200 


3.5 


Storm Petrel 


5 

0.01 

500 


3-5 


Shorebird 


0 

0.00 

0 


0 


Total Birds 


144 

0.20 

10,050 


100 



f 





























Table 3« Species Observed within the Grid , 

December 19 63 





I 


Species Number Density/Linear Mile 


Black-footed Albatross 

4 

0.01 

Wedge-tailed Shearwater 

16 

o.o 4 

Slender-billed Shearwater 

5 

0.01 

Juan Fernandez Petrel 

53 

0.09 

Black-winged Petrel 

2 

0.006 

Leach f s Storm Petrel 

2 

0.006 

White-tailed Tropicbird 

i 

0.003 

Blue-faced Booby 

6 

0.02 

Red-footed Booby 

15 

o.o 4 

Great Frigatebird 

5 

0.01 

Sooty Tern 

3 

0.008 

Common Noddy 

3 

0.008 

Unidentified Pterodroma externa 

6 

0.02 

Unidentified Pterodroma hypoleuca 

6 

0.02 


* 


i 


% 




















Table 4. Diurnal Abundance of Birds vithln Grid Quadrants 



N 

E 

S 

w 

_ 1 

Birds 

6 

59 

36 

b3 

Miles 

28 

7<$ 

9b 

159 

Birds/Mile 

0.21 

0.78 

0.38 

0.27 


Table 5. Summary of Nocturnal Observations 


Date 


Total Birds Sooty Terns 


2 




3 

k 

5 

6 


1 

3 

o 

o 


o 

o 

0 

0 
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I 

i " 
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» 


















Species Accounts - Grid 
Black-footed. Albatross (4 ) 

One to two individuals were seen on three of the four days in the grid, 
vith a total of four observed. The presence of this species in the grid this 
month was probably due to the strong northeasterly winds and resulting rough 
seas. Some of the birds may move somewhat M passively ff with the wind or they^ 
may follow the rougher water/ when it extends farther south than usual. 

Wedge-tailed Shearwater (l6) 

The increase in numbers over last month parallels the 1964- pattern, 
though actual numbers are far below last year T s. This suggests that eitner 
birds remained longer at the breeding grounds this year, with greater numbers 
yet to appear, or, more likely, that most of them passed through other areas 

in the post-breeding dispersal or migration. 

All sightings in the grid this month were west of Johnston. This, 
with the observed distribution outside the grid and the absence of orange 
streamers, suggests that these birds are from the Leeward Hawaiian islands 
rather than Sand-Johnston, which is consistent with the SE migration pattern 
postulated last month. 

Although the majority were probably young birds, only three of the 1 6 
were identified as definite immatures and it is believed that a few adults 
were also present. No consistent flight direction was noted; of 10 birds 
for which direction was recorded, four were headed SE-SSE, three NE and two 
H. Xf there is migration, young birds may be less consistent than adults in 
flight direction or may even move to different areas. 


# 











Slender-billed Shearwater (5) 


Only five individuals were recorded within the grid, marking the end 
of this fall T s migration. 

Juan Fernandez Petrel (33 + 6 P. externa sp. ) 

Numbers were comparable to last year*s, though no change over the 

4 

November period was noted this year. Numbers again decreased Westward, 
indicating that the remaining birds may be preparing to leave for southern 
breeding areas, or that the grid area lies at the western edge of the non¬ 
breeding distribution. 

Black-winged Petrel (2 + 6 P. hypoleuca sp. ) 

A slight further decrease was noted this month. Both individuals were 
seen on December 3 in the easternmost portion of the grid sampled. 

Leach 1 s Storm Petrel (2) 

Only two were observed this period, in contrast to 12 in November and 
12 last December. Probably some were not observed due to the rough seas 
and high winds. 

White-tailed Tropicbird (l) 

One adult was seen on December 3> essentially no change in status 
over November or last December. 

Blue-faced Booby (6) 

This species increased somewhat over November to a level comparable 
with previous years. Of the six individuals, three were lmmatures, the 
rest not distinguished. 














Red-footed. Booby (15) 


Fifteen were recorded, compared to one this November and three in 
December 1964-. No explanation can be given for this unusually high number. 
The total included seven adults, six subadults and tvo immatures, distributed 
randomly. Sightings were of one - three birds, none in flocks. 

One orange-streamered subadult was seen on December 3 at 13°N, approx¬ 
imately 220 miles SSW of Johnston Atoll. 

Great Frigatebird (5) 

This species decreased sharply from 27 last month to five this period. 
Neither figure is comparable to last year's results. The decrease could 
well have been related to the strong winds. 

All five birds Were observed on December 4-. One was in a mixed feeding 
flock. Two were distinguished as adult males. 

Sooty Tern (3) 

Only three were recorded during diurnal operations, rJ 1 on December 4-. 

At least two, possibly five were recorded on the night of December 2 at the 
northeast corner of the grid. A few other birds possibly of this species 

9 

Were reported by the ship's watch between 2 A.M. and sunrise on at least 
two other nights. 

The substantial decrease over November seems to indicate that this 
species has essentially departed from the grid area. However, it is possible 
that some Sand Island birds have remained or that some may even already be 
returning, these birds remaining close to Johnston Atoll, outside the grid. 
Last December's total of 93 may have represented such returning birds. 

Common Noddy Tern (3) 

Three separate individuals were recorded on three days. None were 
seen last month or in December 1964-. 







Non - Grid 


November 29 - December 2 

and 

December 7“l4, 1965 

Introduction - Non Grid 

A total of 1748 birds of 26 species were recorded in 113 hours of 
diurnal observation covering $62 miles during the periods 29 November - 
2 December and 7“l4 December. 

All species groups except Terns showed a decrease in numbers over 
November. The largest drop appeared in the Shearwater-Petrels, primarily 
due to a reduction in Slenderbilled Shearwaters at the conclusion of the 
fall migration. Sooty Terns, the main component of the Tern group, did 
show a decrease but this was offset by increases in Fairy Terns and 
Common Noddies. 

Flocks totalled 57* More than half of these were of Slenderbilled 
Shearwaters between Oahu and the grid. The remainder was mostly mixed 
flocks south of the Leeward Hawaiian islands from French Frigate Shoals 
to Oahu; none were 'observed from the grid to Laysan. 

9 

Equal numbers of species were present last month and this period. 
However, eight species were seen in only one period in each case. 














Table 6 Non - Grid Daily Summary December 1965 


Date Birds Sightings Species 


Flocks 


Nov. 29 

109 

47 

8 


3 

30 

381 

85 

15 


16 

Dec. 1 

603 

151 

8 


24 

2 

no 

87 

7 


1 

7 

27 

23 

7 


0 

,8 

21 

20 

6 


0 

9 

50 

24 

9 


0 

11 

47 

Ik 

5 


0 

12 

66 

26 

8 


2 

13 

209 

58 

12 


8 

Ik 

125 

25 

12 


3 

Total 

1748 

580 

26 


57 

Ave. 

159 

53 

9 


5 
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11.1 

4.48 
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11.1 
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11.3 

1.26 

83 
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1.17 

95 

10.9 

1.05 

61 

10.7 

2.08 

77 

10.5 

3.36 

96 

10.6 

2.54 

99 

10.7 

3.60 

83 

8.9 

5.00 

962 

113.0 

3.01 

87 
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2.81 


1.65 

3.66 
5.85 
1.13 
0.33 
O .23 
0.82 
O .61 
0.69 
2.11 
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1.82 
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Table 7 Diurnal Abundance of Species Groups Outside the Grid 


Percent Birds/mile Birds/mile Birds/mile 

Species Group Total No. Total_Oahu to Grid Grid to Laysan Laysan to Oahu 


Shearwater- 

Petrel 

1550 


7^.9 

2.98 

0.37 

o. 4 o 

Tern 

210 


12.0 

0.13 

0.004 

0.45 

Tropicbird 

9 


0.5 

0.01 

0.00 

0.01 

Booby 

133 


7.5 

0.04 

0.03 

0.31 

Frigate 

9 


0.5 

0.005 

0.008 

0.01 

Storm Petrel 

15 

j 

3.7 

0.02 

0.004 

0.02 

Total Birds 

17^8 



3.26 

0 . 4 l 

1.26 











Table 8 . Species Observed Outside the Grid, 


December 1965 


Species 

Oahu to 
Grid 

Grid to 
Laysan 

Laysan 
to Oahu 

Total 

Birds/ 

Mile (tot 

% 

Laysan Albatross 

0 

3 

0 

3 

0.003 

Black-footed Albatross 

2k 

35 

68 

127 

0.13 

Wedge-tailed Shearwater 

176 

24 

48 

248 

0.26 

Christmas Island 
Shearwater 

0 

1 

0 

1 

0.001 

Slenderbill Shearwater 

824 

5 

0 

829 

0.86 

Juan Fernandez Petrel 

11 

5 

3 

19 

0.02 

Kermadec Petrel 

1 

0 

0 

1 

0.001 

Dark-rumped Petrel 

1 

0 

0 

1 

0.001 

Black-wing Petrel 

2 

0 

0 

2 

0.002 

Bonin Island Petrel 

0 

2 

1 

3 

0.003 

Sooty Storm Petrel 

0 > 

0 

4 

4 

o.oo4 

Leachs Storm Petrel 

8 

1 

2 

11 

0.01 

White-tailed Tropicbird 

3 

0 

4 

7 

0.007 

Blue-faced Booby 

3 

2 

3 

8 

0.008 

Brown Booby 

0 

0 

3 

3 

0.003 

Red-footed Booby 

12 

4 

99 

115 

0.12 

Great Frigatebird 

2 

2 

5 

9 

0.009 

Sooty Tern 

23 

0 

90 

113 

0.12 

Common Noddy 

17 

0 

15 

32 

0.03 

Hawaiian Noddy 

1 

1 

1 

3 

0.003 

Blue-gray Noddy 

0 

0 

1 

1 

0.001 

Fairy Tern 

4 

0 

37 

4l 

0.04 

Pomarine Jaeger 

Ik 

0 

Ik 

28 

0.03 

Long-tailed Jaeger 

1 

0 

1? 

1 

0.001 

House Finch 

1 

0 

0 

1 • 

0.001 

White-eye 

3 

0 

0 

3 

0.003 

Unidentified 

Pt.prndrnmfl pxtp.r.na * 

3 

2 

1 

6 

0.06 

Unidentified 

Pterodroma hypoleuca 

9 

2 

2 

13 - 

0.01 









Species Accounts - Non-Grid 


Laysan Albatross (3) 

Of the three .included, in the at-sea data, the first vas seen on 
December ^ about 300 miles south of Laysan Island and two more were seen 
within 120 miles of Laysan on the 10th. They became numerous only within 
15 miles of the island but did not outnumber the Black-footed Albatross 
even offshore at Laysan, as they did in March. They approached the ship 
much less than the other species and did not follow as we left the island. 

Black-footed Albatross (127) 

Three areas can be differentiated according to density. Birds were 
more numerous (20 - 30 + P^r day) nearest the breeding areas, approaching 
Laysan and from Laysan to French Frigate Shoals. lowest numbers were seen 
between Oahu and the grid and from the grid to about 250 miles south of 
Laysan. Moderate numbers were present near Oahu; a total of 14 was seen 
on the first day, though only five on the last day. Visibility was very 
poor at that time, however, due to heavy rain. 

Four individuals were caught alive on fishing lines within 100 miles 
of Laysan. They were blood-sampled and released. Of these, two had fully 
developed brood patches, one a partial brood patch and one had no brood 
patch, indicating that both breeding and non-breeding birds are found 
together at sea. One bird caught while at anchor proved to have no brood 
patch. 

The great majority of the birds seen at sea had very little or no 


white on the rump. 










Wedge-tailed Shearwater (248) 

Much of the increase over November is due to the difference in areas 
sampled. Hovever, even for comparable areas, particularly from Oahu to the 
grid, there was a substantial increase in numbers. Though only about 50 birds 
could be distinguished as definite young, iramatures leaving the breeding 
grounds probably represent the greatest part of the increase. Some adults 
were still present, however. 

Numbers increased daily from Oahu to the grid, remaining low thereafter 
Until in the vicinity of Oahu on the last day when they increased again. 

This distribution is similar to last month's and again suggests that movement 
may be generally SE. Such a distribution might also be due to birds leaving 
nesting grounds progressively later from west to east along the chain, the 

Kauai and Oahu cycles finishing last. 

The most often recorded flight direction seems to be SE. This is 
particularly true for December 1 and 2 when nearly half the birds were 
headed this vay, in the same area where this was noted in November. Perhaps 
birds from the leeward islands move east along the chain beyond Oahu, then 
SE; this might account for other flight directions. Furthermore, nearly 
all the birds going -SE were flying very fast, often arcing like Slender- 
billed Shearwaters, suggesting migratory flight. Here again the picture 
is not clear cut, for the wind increased to 15-25 knots the same days and 
both manner and direction of flight may be related to this rather than 
indicating migration. The two factors of distribution and flight direction 
together do suggest a strong possibility of such a migration to the SE. 

On several occasions birds were found following the ship for periods 
up to 20 minutes, usually in the company of albatrosses. 








Christmas Island Shearwater (l) 

«• 

One bird, was seen on December 7 approximately 200 miles west of 
Johnston Atoll. 

Slender-billed Shearwater ( 829 ) 

Of the total of 829, 777 vere recorded on November 30 and December 1 
and only 21 after December 2 (including 16 within the grid). None were seen 
after December 7, marking a sharp end to the fall migration. The highest 
numbers were recorded in the east this period rather than to the west, 
indicating that the fluctuations in numbers last month may have been 
primarily chronological rather than geographical. 

Several individuals were noted sitting on the water and many were 
again observed milling about along the flight path. These observations 
may represent young or weak birds. 

Juan Fernandez Petrel (19 + 6 unidentified) 

The total of 19 is comparable to last year's figure for this period 
but represents a sharp decrease over November, in contrast to nearly 
identical numbers in the grid during the two periods. The birds were 
concentrated to the east, more than half of them occurring between Oahu 
and the grid, with low numbers elsewhere. The main decrease occurred north 
of 20° as the birds leave for their Southern breeding areas. 

Black-winged Petrel (2 + 13 P. hypoleuca sp.) 

Two were seen between Oahu and the grid. As in the preceeding species, 

the major decrease in numbers over November was confined to the area outside 
the grid, the numbers within the grid remaining nearly constant, indicating 
that the birds from the northern areas of the wintering range are moving 


south now. 













Bonin Island Petrel (3 - see above) 


t 

Two were seen on December 9> 90 miles south of Laysan, and another 
was seen at sunset on the 11th about 240 miles east of Laysan. This 
species apparently does not range far from the breeding grounds during 
nesting, at least not to the south. 

Upon leaving Laysan near sunset on December 10, birds were flying 
in to the island from the west at the rate of 300 + per five minute period 
at 1750. This had decreased to 100-125 at 1800 and to 10 by 1815. This 
corresponds to the pattern observed on the island on previous visits. 

When within 200-500 yards, this race can easily be distinguished 
from the Black-winged Petrel. The head is very dark, especially on the 
sides; the entire back is darker gray; and the underwing border has a 
distinctive thickening near the tip as well as a heavy hash mark. 

Sooty Storm Petrel (4) 

Four were observed 60 miles south of Nihoa. In addition, two were 
seen within 10 miles of Laysan when departing December 10. 

♦ j .« 

Leach*s Storm Petrel (ll) 

Only 11 were seen most of them between Oahu and the grid in contrast 

j 

to 4l in November. This is probably due to difficulty of observation due 
to the rough seas and strong wind, rather than an actual decrease. This 
species would be most subject to this type of error. 

Kermadec Petrel (l) 

This species decreased from 8 last period to 1 this month, probably 
as a result of birds moving south for the breeding season. 















Dark-rumped Petrel (l) 


One individual was recorded November 30 approximately 250 miles SW 
of Kauai, 

White-tailed Tropicbird ( 7 ) 

This species decreased from 15 in November to 7 this month. This 
may be a normal fluctuation or may have been influenced by the strong 
winds. All records were within 150 miles of Oahu. 

Blue-faced Booby ( 8 ) 

The total of eight birds is similar to the five seen in November. 

Two adults and three immatures were present, distributed randomly. 

Brown Booby (3) 

All three sightings were along the Leeward Hawaiian chain near islands. 
At least two were adults. 

Red-footed Booby (115) 

Of the total of 115* 99 were observed from French Frigate Shoals to 

Oahu. Eighty-eight»of these were within 75 miles of Nihoa, including 

one flock of 45. These latter birds were flying towprd the island with 

difficulty in heavy rain. For comparable areas, numbers were nearly 
identical to last year's. 

Greater Frigatebird ( 9 ) 

Only 9 were seen this month, about half as many as were present in 
November. This and the even greater decrease in the grid may have been 
related to the strong winds or may represent an unexplained fluctuation. 










Sooty Tern (113) 


Numbers decreased over November but not nearly as much as in the grid. 
All sightings occurred on three days, south of Nihoa and Kauai and south- 

.« 

west of Oahu. Nearly identical numbers were obtained both months in nearly 
the same areas, principally south of Oahu and Kauai. Probably these are 
birds from these islands which have remained in the area, perhaps late 
breeders. Only a few Immatures were present. Of the total of 113 , 101 
(89 percent) were in flocks, hence no data on flight direction was obtained. 

Common Noddy Tern (32) 

About half of the total of 32 were recorded south of Nihoa. Fifteen 
of the remainder were within 60 miles of Oahu, including one flock of 12 . 

Hawaiian Noddy Tern ( 3 ) 

Three were recorded, widely separated. One flew aboard at sunset on 
December 1 after following for 30 minutes and was captured. It proved to 
be an immature. 

Blue-gray Noddy (l) 

One bird was observed on December 12 midway between French Frigate 
Shoals and Necker Island. 

Fairy Tern (4l) 

Of the total of 4l, 28 were observed December 13 south of Nihoa, 9 
of them in mixed flocks. The rest were encountered along other areas 
of the Leeward chain and southwest of Oahu. 

Pomarine Jaeger (28) 

All records were within 6 o miles of Oahu. Half were seen the first 
day, the same number on the last day, many of them probably the same 
individuals both days. Approximately the same number were seen on the return 
last month also. 















Long-tailed Jaeger (l) 


One individual was identified on November 30. It flushed and chased 
a White-tailed Tropicbird. 

House Finch (l) 

An adult male of this species was sighted about 25 miles off Oahu on 
November 29 . 

Japanese White-eye (3) 

Either three separate birds or one flying back and forth were seen 

over a period of four hours on November 30, in the same area as last 

/ 

month’s sightings, about 200 miles SW of Oahu. 
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REMARKS 


ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL, (WHISKEY); WIND DIR. IN WHOIE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT'; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
AT SEA CLIMATOLOGICAL DATA 
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REMARKS: 


ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOIE DEGREES; WIND SPEED IN KNOTS; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; 


TEMPERATORES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
SEA LEVEL PRESSURE IN MILLIBARS 
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AT SEA CLIMATOLOGICAL DATA 
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REMARKS: 


ALL TIMES LOCAL, (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; 


TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN .KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL, (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MITES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 












































































































































































































































SI-MNH-955b 

Rev. b-Q-6b 
DA'IE / • 


SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
AT SEA CLIMATOLOGICAL DATA 
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REMARKS: 


ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL. PRESSURE IN MILLIBARS 




















































































































































SI-MNH-955'b 
Rev. k-9-6k 


SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
AT SEA CLIMATOLOGICAL DATA 
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REMARKS: 


ALL TIMES LOCAL, (WHISKEY); WIND DIR. IN WHOIE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 


































































































































































































